LRP5 associates with specific subsets of macrophages: Molecular and functional effects.
Innate and acquired immunity is involved in the progression of atherosclerosis. The molecular mechanisms ruling monocyte to macrophage (Mø) differentiation are not yet fully understood. Different subtypes of plaque macrophages that have differentiated from monocytes recruited from circulating blood, have been characterized based on surface epitopes. We have recently shown that LRP5, a member of the LDL receptor superfamily supporting Wnt signalling, has an important role in monocyte to macrophage differentiation. The aim of this study was to investigate whether the CD16- and CD16+ macrophage subsets found in human atherosclerotic plaques have a differential LRP5 expression/function and Wnt signalling potential. We show for the first time that LRP5 expression is significantly higher in human CD16+Mø derived from CD14(+)CD16(+) monocytes than in CD16-Mø macrophages derived from CD14(+)CD16(-) monocytes. LRP5 is not found in human healthy vessel or arterial intimal thickening but is found in advanced human atherosclerotic lesions co-localizing only with the CD16+Mø macrophage subset. LRP5 expressing macrophages infiltrate the deep layers of atherosclerotic plaques towards the intima-media boundaries showing increased migratory activity and higher phagocytic activity. The equivalent for human patrolling CD14(+)CD16(+) monocytes in mice, CD115(+)GR1(low) monocytes, also show an increased expression of LRP5. In summary, classical CD14(+)CD16(-)monocytes that differentiate into CD16-Mø do not express LRP5. Instead, human monocytes expressing LRP5 differentiate into CD16+Mø antiinflammatory macrophages. These antiinflammatory macrophages are found in advanced atherosclerotic human plaques. Thus LRP5 is a signature of the anti-inflammatory defensive phenotype of macrophages.